Behavioral effects and benzodiazepine antagonist activity of Ro 15-1788 (flumazepil) in pigeons.
The selective benzodiazepine receptor antagonist, Ro 15-1788, produced behavioral effects in pigeons at doses at least 100 times lower than those previously reported to possess intrinsic pharmacological activity in mammals. In contrast to its effects in mammalian species, in pigeons, Ro 15-1788 does not exhibit partial agonist activity. Key-peck responses of pigeons were studied under a multiple fixed-interval 3-min, fixed-interval 3-min schedule in which the first response after 3-min produced food in the presence of red or white keylights. In addition, every 30th response during the red keylight produced a brief electric shock (punishment). Under control conditions, punished responding was suppressed to 30% of unpunished response levels. Ro 15-1788 (0.01 mg/kg, i.m.) increased unpunished response rates by 33% without affecting rates of punished responding. Doses of 0.1 to 1.0 mg/kg Ro 15-1788 produced dose-related decreases in both punished and unpunished responding. As is characteristic of other benzodiazepines, midazolam (0.1 and 0.3 mg/kg, i.m.) markedly increased punished responding but had little effect on rates of unpunished responding. Ro 15-1788 antagonized the increases in punished responding and also reversed the rate-decreasing effects of higher doses of midazolam. However, the effectiveness of Ro 15-1788 as a benzodiazepine antagonist was limited by its intrinsic activity: rate-decreasing doses of Ro 15-1788 were unable to completely reverse behavioral effects of midazolam. Midazolam was an effective antagonist of the behavioral effects of Ro 15-1788 (up to 0.1 mg/kg) but midazolam did not influence the rate-decreasing effects of 1.0 mg/kg Ro 15-1788 across a 100-fold dose range. In the pigeon, the behavioral effects of relatively low doses of Ro 15-1788 (0.01-0.1 mg/kg) appear to be related to benzodiazepine receptor mechanisms, whereas other systems appear to be involved in the effects of higher doses.